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D7.4: Final report of the field tests

1 Summary
This report includes details about the D2Service project field trials, taking place for
both micro-CHP and back-up power units across six distinct operational sites.
The purpose of the field trial has been to validate the improvements of the SOFC and
H2 PEM systems that have been developed within the project with selected field test
partners, along a minimum timeframe of 15 consecutive months of operations, where
to check for the improved serviceability of these units.
This report follows an earlier report where some preliminary field trial data after the
first season of operation were presented. The main outcomes and key performance
indicators (KPIs) will be presented, together with a service costs analysis in relation
to the project’s targets.
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2 Overview of D2S field trial
The D2Service field trial was taking place from September 2018 to March 2020. Four
SOFC micro-CHP systems running with natural gas were installed at different, both
commercial and non-commercial sites in Italy. Two PEMFC back-up power systems
running with hydrogen were installed at two critical telecommunication infrastructure
sites in Denmark.
Due to varying installation and administrative procedures, the unites were put into
operation at different time instances in the period between October 2018 and
March 2019, resulting in operating times between 12 and 15 months. The main
purposes of the field trial were to:
Verify the durability and estimated service intervals of the improvements
developed in the project
Gather data and statistics about planned and unplanned service tasks efforts
and costs
Evaluate the systems’ performances with respect to efficiency and reliability
Identify potential for future improvements
Allow for the testing and improvement of control and monitoring software
Evaluate the possible business model for each installation and collect
customers’ feedback
Evaluate the usefulness of the service manuals that were redesigned in the
project
Use the systems as technology showcases to the interested public
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3 Micro-CHP field trial
3.1 Setup
Four 1.5 kW SOLIDpower BlueGen® BG15 units were installed at different sites in
Italy. The field trial activities have been planned in line with the best practices for low
voltage power generation systems installation.
Field technicians have been trained beforehand, either through simplified manuals or
through recorded video sessions, before any “hands-on” activity on micro-CHP units.
In particular, two distinct training sessions of Energy Partner technicians have been
taking place at SOLIDpower premises before installation of optimized SOFC units at
the field trial sites. The first one has been dedicated to the presentation of the
detailed technical specifications of the optimized SOFC units, as well as all the
constraints related with its installation, with a greater focus on the natural gas part.
The second one has been dedicated to the simulation of one optimized SOFC unit
installation by taking dedicated video of each specific installation step.
Finally, before installing any unit, site surveys were also performed, and a specific
Customer Survey Report (see Annex A) has been designed to collect in the simplest
and fastest way all information required to effectively run installation activities.
The field trial sites selection has been performed according to the following main
criteria:
End users’ electric and heating power requirements in line with micro-CHP
and back-up power characteristics
Widest coverage of types of end users or market segments
Customers interested in communicating their experience with the D2Service
project field trial
Widest differentiation in terms of micro-CHP and back-up power installation
typologies
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The following table summarizes the main information regarding the four micro-CHP
unit field trial sites.
Table 1: Main field trial sites information of the four installed micro-CHP systems

Site

BG3003

BG3004

BG3005

BG3012

Characteristics

Electric and
electronics shop,
open to public,
with annexed
installation
company

Building
material shop,
open to public.
2.000 sqm
showroom.
Existing 50 kWp
photovoltaic
plant

Amateur
Football Club
soccer field

SME- Small
Medium
Enterprise
(aluminum
processing)

06/11/2018

19/04/2019

03/05/2019

29/08/2018

Grid
connection
date
Picture

Three different types of shelters have been used for system installations, as can be
seen from the installation pictures.
The purpose of the different shelters’ installation has been to compare the properties
of the three distinct shelter types from different standpoints, namely:
Purchase costs (the concrete ones, BG3003 and BG3004 are the cheapest)
Easiness of SOFC unit installation and maintenance (the aluminum one,
BG3012, is the best)
Thermal insulation (BG3005 is the best one)
It is worth highlighting that not optimized SOFC units (i.e. previous generation ones)
couldn’t be installed in the right-hand shelters (i.e. Football Club and SME) shelters
because for maintenance purposes it was required to open the right-side panel too
(and not just the frontal one).
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After micro-CHP unit activation, a regular field trial monitoring and test plan has been
implemented, involving also end users in this activity through regular monitoring and
on-site recording of the main system parameters, like produced electricity and
heating, as well as natural gas consumption.
Both back-up power and micro-CHP units can be monitored from remote, and the
easiness of monitoring allows for fast and effective intervention in case of any failure.
Remote micro-CHP unit switch on / switch off is possible, especially to avoid any risk
of unrecoverable degradation of the fuel cell stack.
On-site interventions have been happening, when required, and they have been
completed in a very short time, thus minimizing the service costs, as described in
chapter 3.3.2.

3.2 Field trial focus
The installed SOLIDpower BlueGen® BG15 micro-CHP systems were the first units
of the improved SOLIDpower SOFC micro-CHP generation, which were designed by
taking in account the service needs and the possibility of a large-scale automation of
the production process to achieve competitiveness in the co-generators market.
The BlueGen® BG15 can generate up to 1.5 kW electrical power with an electrical
efficiency (AC) of 55 % in nominal conditions. The heat recovery can provide 0.85 kW
of thermal power. Overall, 85 % cogeneration efficiency can be achieved when
cooling water at reference conditions is used (35°C).
All the process connections are placed in the rear side of the appliance so that all the
service and maintenance tasks can be carried out by simply removing the front panel.
This feature allows the installation also in narrow rooms.
The system is designed to undergo yearly maintenance for the cold BoP filters. The
nominal stack lifetime and exchange interval is three years. For the other Hot BoP
components, a lifetime of ten years, corresponding to the overall system lifetime, is
expected.
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3.3 Results
3.3.1 Performance
The following table summarizes the main performance data recorded for the four
units.
Table 2: Performance data of the installed CHP units

Field trial site

Unit

BG3003

Operating hours
h
10,848
Total produced
kWh
13,574
electrical energy
Total produced
kWh
1,834
thermal energy
Natural
gas
m³
1,653
consumption
Electrical
%
44.6
efficiency
Thermal
efficiency
%
24.9
(cogeneration)
(*)The thermal energy metering system installed at

BG3004

BG3005

BG3012

10,613

10,828

11,570

12,308

11,761

15,324

2,630

n.a.(*)

1,113

1,771

1,068

1,605

55.2

38.0

51.1

26.9

n.a.(*)

13.6

site BG3005 has shown unreliable results,

possibly related to some defects of the device.

The power output modulation of the optimized SOFC units is a feature that makes it
possible to adapt the power production to variations in the demand. However, it
affects the electric and thermal efficiency of the unit significantly, reducing both
values by 20 % when the electrical power output is reduced by 50 %. To verify this, at
the field trial site BG3005 the micro-CHP unit has been running for 40 % of its
operating hours at reduced electrical power outputs (between 0.5 and 1.0 kW).

3.3.2 Service
The ongoing field trial service of the optimized SOFC units have been jointly
performed from SOLIDpower and Energy Partner, mainly because some service
items of the optimized SOFC units cannot yet been delegated to the trained installer.
Nevertheless, few service items have been performed from the trained installer,
whose logistic support and service experience, together with logistic support, have
GA N° 671473
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been useful to perform quickly on field trial site service activities, thus significantly
reducing service costs.
The following table shows all the service events occurred along the field trial period
for the four optimized SOFC units.
Table 3: Overview service events and required replacements

Site
BG3003
BG3004
BG3005
BG3012
Total

Stack

Air filter

Water filter

Desulphurizer

Electronic
board

1
1
1
1
4

2
1
2
2
7

0
0
0
0
0

0
0
0
0
0

0
0
0
1
1

Few notes and observations about these service events:
Stack replacements: Due to some existing weaknesses in the first-generation
stack production process, all the FC stacks had to be exchanged in the earlier
phase of the field trial. The performances of the SOFC units, after the initial
stack replacement phase, in the second part of the field trial have
demonstrated that previous FC stack generation weaknesses have been
removed.
Air filter: In most systems, the air filter had to be replaced twice, whilst field
trial service target was just once. As a consequence of this identified
weakness, the air filter was redesigned, and the problem has been solved.
Water filter and desulphurizer: These components did not have to be
exchanged during the field trial period, thus confirming their improved
durability.
Electronic board: One replacement of the electronic board was necessary,
due to an unexpected fault. This is not a standard yearly service operation,
being an unexpected hardware failure, but it has been anyway reported to
provide a detailed figure of all the on-site service tasks occurred along the field
trial.

The following table shows the average service efforts of the executed service tasks,
assuming a technician hourly rate of 30 Euro.
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Table 4: Overview of the average service efforts

Service item

Unit

System downtime
hrs
Service time
hrs
technicians
number
Service costs*
EUR
* based on an hourly rate of 30 EUR

Stack
replacement

Air filter
replacement

Electronic
board
replacement

48
2
1
60

0
0.25
1
7.5

2
2
1
60

3.4 Discussion
During the first part of the field tests, some stack reliability issues have led to the
stack replacement after few months of operation. Furthermore, even if most of the
Cold BoP service targets have been achieved, the air filter had to be replaced more
often than expected.
Nevertheless, the field trial (especially after 1st generation stack replacement) has
been confirming the successful solution of the stack reliability issues, as well as
allowing for a better understanding of the optimized SOFC units in operating
environment and improving its overall reliability.
Regarding the improvement in serviceability, the following observations can be made:
System downtime: Relative to prior versions, the average downtime for a
stack exchange was reduced by 50 %. For the exchange of the air filter, the
systems do not have to be shut down anymore.
Service time: The service time for exchanging the stack could be reduced by
30 %. For the air filter, the service time has been reduced by 15 %.
All service operations could be performed by a single technician on-site:
Before the D2Service Project field trial, some service operations required on
SOFC units could not be carried out by a single technician on-site. Along the
D2Service project field trial, also thanks to the trained installer’s feedbacks,
the service procedures have been standardized and simplified. Particularly,
the simplification of the air filter replacement procedure has been so simplified
that in the future it can be performed by the SOFC unit end user itself.
Service costs reduction: Service costs have been reduced by 40 % for the
stack replacement, and by 10 % for the air filter replacement.
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The following Table 5 summarizes, in percentages, the overall reductions in the costs
of investment (CAPEX) and costs of operation (OPEX) from a “pre” D2Service project
perspective (i.e. 100 % reference value) to a “post” D2Service project one, compared
to the predefined project targets.
It shows that there has been a relevant decrease of CAPEX and OPEX, although the
D2Service project targets haven’t been fully met.
However, the improvements achieved with the optimized SOFC unit design and the
field trial remote monitoring of the units have demonstrated that the target costs shall
be fulfilled in a reasonable timeframe.
Indeed, the stack manufacturing costs are still quite high, due to a delay in the start of
mass production in a new facility. Besides, it is expected that the new highly
automated production lines will guarantee an average good quality of the stack,
favorably affecting also the average stack lifetime in the installations.
Table 5: CAPEX and OPEX reduction

CAPEX reduction
System
Installation
Total CAPEX
OPEX reduction
Service
Personnel
Total OPEX

Project start

Project end

Project target

100 %
100 %
100 %

89.3 %
82.0 %
87.2 %

58.3 %
72.0 %
62.4 %

100 %
100 %
100 %

50.0%
75.0 %
53.3%

25.0 %
33.3 %
26.0 %

3.4.1 Identified potential for improvement
The field tests on the optimized SOLIDpower SOFC units have been extremely useful
to test the new FC equipment from the performance, reliability and serviceability
standpoints. Actually, the optimized SOFC units required only few on-site service
activities, despite some initial issues on stack and air filter lifetime.
In that respect, the unit remote monitoring system has been providing a relevant
support in unit performance data collection, allowing easy and quick detection of any
failure occurrence and then putting in place the related corrective actions. This has a
positive impact in guaranteeing the stack to meet the lifetime requirements.
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As already mentioned, the capital and the operative costs of the SOLIDpower
appliances are still higher than the target, but there has been a noticeably decrease
during the project. The capital costs are still higher than planned, mainly because of
delays in mass production which it is expected to dramatically decrease the Hot BoP
components cost. The operative costs are also higher than the target, for a couple of
reasons:
The high cost of the stack and its abnormal degradation rate in the installed
systems, which were the first units produced.
The still underdeveloped service network, so that SP technicians had to make
long travels for on-site service.
From the trained installer’s standpoint, the optimized SOFC unit installations have
been a unique opportunity to acquire new competences and skills on SOFC
technology and services.
The first part of the field tests was troublesome because of huge difficulties in
communication with grid providers and customs, both not yet fully ready to quickly
support the wide spreading in field installation of this technology.
Nevertheless, along the field trial the constant communication between Energy
Partner, the electric grid providers and the Custom Agency has been useful and
valuable, especially in identifying those bureaucracy procedures to be modified to
speed up optimized SOFC unit installations in the future.

3.4.2 Field trial customers’ feedbacks
During the development of the D2Service Project, many different types of potential
field trial customers and installers were communicated with, from which valuable
feedback about their knowledge and expectations about fuel cell technologies could
be obtained.
The following table summarizes the PROs and the CONs related with the installation
of the SOFC micro-CHP units from the selected field trial end users and installers
perspectives.

GA N° 671473

11

D7.4: Final report of the field tests
Table 6: Overview PROs and CONs related with the installation of the SOFC

SOFC micro-CHP
unit
characteristics

Stakeholder
involved

Scalability in
power generation
Flexibility in power
generation

End user

Heat recovery
infrastructure
existence

End user /
Installer

Coexistence with
renewable energybased generation
plants

End user /
Installer

Installation
simplicity of the
electric part
Administration
Electric Grid
Provider

End user /
Installer

Administration
Electric Power
Transmission
Network Provider

Installer

Administration
Customs Agency
(Agenzia delle
Dogane in Italian)
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End user

Installer

PROs

CONs

Modularity of the unit and
efficiency
Possibility to use
generated electricity in
one building and heat in
a different one.
Installation costs are
influenced (both ways) by
the status of existing
thermal infrastructure of
customer
Micro-CHP unit is ideal
complement for a totally
autonomous power
generation plant (ideally
equipped with energy
storage subsystem too)
Easy, quick and
inexpensive
Electric grid providers are
sometimes not prepared for
connection requests of
micro-CHPs
The Transmission Network
Provider (TERNA) are
sometimes not prepared for
connection requests of
micro-CHP
For photovoltaic systems,
the power threshold above
which taxation is applied for
self-production of electricity
is 20 kW, whilst for microCHP is only 1 kW.
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3.5 Comments about existing
deployment of SOFC units

regulations

in

Italy

for

the

During the execution of the D2Service field trial for SOFC units, several
administrative procedures had to be followed, which have been slowing down the unit
installation and the connection of the units to the national electric distribution grid.
Before starting operations of any SOFC micro-CHP unit, there are at least three
different authorization levels, namely:
Authorization from the technical department of the town municipality where the
unit should be installed
Authorization to connect the micro-CHP unit to the electric grid from the
electric grid provider
Authorization from the customs agency to switch on the SOFC unit, which
must be given after connection of the micro-CHP unit to the electric grid
On average, it took between 90 and 120 days to have each SOFC unit actually
working after starting of installation activities.
This timeframe is comparable to what was required for photovoltaic plants when the
market was smaller (i.e. about 10 years ago), so this crossing time is expected to
improve in parallel with the growth of the number of micro-CHP units delivered to the
market, as it happened for photovoltaic plants.

3.6 Outlook and conclusions
After initial reliability problems with the stack and subsequent exchanges, the microCHP units were running reliably. Except for the air filter, the durability of all other
components could be confirmed. Both, stack and air filter issues could be identified
and eliminated during the field trial. By remote monitoring and updating, the control
software and electronics could be tested and optimized.
Potential for improvements could be identified. While currently long travel times for
service technicians are still a reason for high service costs, the simplification of the
service tasks will reduce service costs significantly in the future, when the tasks can
be accomplished by either local technicians or even the customers themselves.
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The Hot BoP components reliability has been proved in terms of degradation, if the
stack is not considered. In fact, these components are refurbished and ready for a
new installation upon stack replacement and validation cycle.
During the field tests some concern arose from the unexpected stack degradation
rate and this has led to the three unplanned services: these have been partly caused
by small weaknesses in stack coupling to BoP and partly in a not perfectly tuning of
the control electronics.
During the field tests, all these features have been improved so that it is expected to
achieve the three years lifetime target soon.
It is worth noting, as reported in the previous tables, that the service costs are still
high, irrespectively of their reduction along the project delivery.
High costs can be addressed to the fact that the service network is still
underdeveloped, so that the manufacturer technicians have long travels to reach the
installation sites. However, the proved ease of service has allowed to perform air filter
replacement to the service company technicians, with significant savings.
One of SOLIDpower targets is, indeed, the outsourcing of maintenance to a network
of local companies, similar to that developed by the suppliers of household heating
appliances. This proof of concept has been part of this project, too.
The second, not less important, SOLIDpower’s target is to increase the stack lifetime.
Despite the number of failures, the degradation rate has been significantly reduced
since the beginning of the project thanks to improvements in the stack technology
and in the control strategy. Such improvements, along with the decrease of the stack
production costs will allow to increase the SOFC systems competitiveness in the
micro-CHP market.
Finally, a dramatic simplification of the bureaucracy procedures required in some
countries (i.e. Italy) for the installation of micro-CHP units is warmly recommended.
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4 Back-up power field trial
Two telecommunication critical infrastructure sites have been equipped with
improved BPSE FCgen®-H2PM 5.0 kW PEM FC back-up power systems. The main
objectives of the field trial were to:
Verify the availability and reliability of the systems.
Test and improve remote monitoring system.
Verify the effective reduction of the TCO (total cost of ownership).
The main improvements of the system achieved along the D2Service project were:
The design and installation of a combined purge and exhaust system.
The optimization of the self-diagnostic tool by introduction of an air starvation
process which is able to extend the lifetime of the PEM FC stack.
FC system remote monitoring.
The backup power units field trial activities have been planned in line with the best
practices for power generation systems installation. Field technicians have been
trained beforehand, at BPSE premises in September 2018, either through simplified
manuals or through recorded video sessions, before any “hands-on” activity on the
backup power units. Before installing any unit, site surveys were conducted, too.

4.1 Setup
The following Table 7 summarizes the main information of the back-up power system
field trial sites. On-site interventions have been reduced to the minimum possible
extent, allowing reconfirming the maturity and reliability of the H2 PEM Fuel Cell
technology for backup power generation in mission critical applications.

GA N° 671473

15

D7.4: Final report of the field tests
Table 7: Information of the back-up power field trial sites

Site
Characteristics
Installation date
Commissioning date
Picture

Site n.1 Denmark,
mainland

Site n.2 Denmark,
island

major internet service
provider
19/09/2018
19/09/2018

major internet service
provider
22/01/2019
06/02/2019

4.2 Field trial focus
As back-up power system need to support critical infrastructure in case of failure of
the regular power supply, availability and reliability are the most important
performance properties of the systems. Furthermore, the field trial has been focusing
on the validation of the improvements introduced in the technology, installation and
servicing of the back-up power systems.
Particular attention has been paid to the choice of the specific service configuration
for each field trial site, in light of the dependency of service costs from the location of
the installation site, mainly due to cost of transportation.

4.3 Results
4.3.1 Performance
The following Table 8 summarizes the main performance data recorded for the two
back-up power units, in the period occurring since their commissioning until
31st March 2020.
As back-up power units for critical infrastructure do not have a high number of runtime hours over system lifetime, along the D2Service project field trial H2 units’ selftests (15 minutes duration on average) have been running at prespecified intervals to
enable system assessment.
GA N° 671473
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Table 8: Main performance data of the H2 back-up power units

Field trial site
Backup power standby hours
Number of self-tests run
PEM stack operating hours
# backup power events
Hydrogen usage
Service events
Availability

Site 1

Site 2

> 13,000
21
5.25
2 x 300 bar
1
100 %

> 10,000
15
3.75
2 minutes
1 x 300 bar
2
100 %

At site 1, the system has been operational since installation and commissioning and
has maintained 100 % reliability and availability through the testing period. During the
test period, 21 standard self-tests have been performed at an interval of 28 days. No
backup scenario has occurred.
At site 2, the system has been operational since commissioning and has maintained
100 % reliability. During the test period, 15 standard self-tests have been performed
at an interval of 28 days interval. One backup scenario has occurred.

4.4 Service
For BPSE FCgen®-H2PM 5.0 kW PEM FC back-up power the main service items to
be considered are the following ones:
Air filter replacement
Inverter fans replacement
Fuel Cell Stack replacement
PCB – Printed Carrier Board replacement
Air Starvations check
Hydrogen bottles replacement
Whilst hydrogen bottles replacement is a service item directly related with the “usage”
of the FC stack (i.e. the duration of the power backup events) all the other service
items are related with the system design and performances. The main purpose of the
D2Service project field trial has been that of demonstrating the effectiveness of the
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optimized FC system design in terms of extension of the FC stack lifetime and
reduction of the number of planned service items along the system lifetime.
The D2Service project H2 power backup units’ field trial outcomes are confirming the
achievements of these goals. The following tables summarize the main service data
recorded for the two back-up power units since their commissioning until
31st March 2020.
NOTE: With respect to project planned service instances, at site 1 there has been
four more service instances related with air-starvation processes check directly on
site.
Table 9: Service items and costs on site 1

SITE 1 Service
Air filter replacement
Inverter fans
replacement
stack replacement
PCB* replacement
Air starvations
Hydrogen bottles
replacement
* Printed Carrier Board

Planned

Unplanned

Costs

1
0

0
0

Euro 540,00

0
0
4
2

0
0
0
0

Euro 1.485,00
Included in air filter
replacement costs

Table 10: Service items and costs on site 2

SITE 2 Service
Air filter replacement
Inverter fans
replacement
FC stack replacement
PCB replacement
Air Starvations
Hydrogen bottles
replacement

Planned

Unplanned

Costs

1
0

0
0

Euro 500,00

0
0
1
1

0
1
0
0

Euro 580,00
Included in air filter
replacement costs

NOTE: The longer the service intervals the higher the amount of used hydrogen at
time. Therefore the capacity of stored hydrogen has to be increased. However, this
positive effect of longer service intervals may be diminished or even financially
compensated by the higher costs for hydrogen bottles.
GA N° 671473
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4.5 Discussion
The D2Service Project H2 PEM FC units’ field trial has been confirming the maturity
of the technology in terms of reliability and availability. The two installed units have
been easily and quickly integrated into mission critical operating environment and
have been granting 100 % availability, running regularly planned self-tests as well as
backup power events in full compliance with power backup systems specifications
and expectations.
Irrespectively of the reduced duration of the D2Service project field trial with respect
to the typical lifetime of the H2 PEM FC stack, the regular on-site check of air
starvation process has been confirming the positive effect of this improvement to the
extension of the FC stack lifetime. Another relevant outcome of the D2Service
projects field trial is the demonstration of the positive impact on H2 PEM FC service
reduction costs deriving from remote system monitoring. In that respect, we have to
start from several basic assumptions, namely that:
The expected max. operational lifetime for the stack is 4.000 hours.
The expected max. number of start/stop cycles is 1.000.
The expected max. duration of the air filter is 43.800 hours (i.e. five years).
The expected
(i.e. five years).

max.

duration

of

the

inverter

fans

is

43.800 hours

Considering a maximum number of start/stop cycles (including self-test) of 50 per
year as well as an average backup power supplying operational time of four hours,
it’s clear that along five years, it will not reach the maximum expected lifetime of the
stack, so service intervals are impacted only from the part related with planned
maintenance on air filters and inverter fans.
H2 PEM units field trial outcomes have demonstrated that with remote monitoring
and diagnostics, it is possible to increase system standard service intervals from
one year to five years, with a positive impact on the overall reduction of service costs
greater than 55 % with respect to state-of-art ones.
Under these assumptions, confirmed from the D2Service project field trial, standard
service operations of the improved H2 PEM FC units can be reduced to the minimum
extent, with the support of the remote monitoring system, summarized as follows:
Unit performance check
Hydrogen fill-up
GA N° 671473
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4.6 Conclusions
Regarding H2 Fuel Cells, the gathered impression is that there is a huge “cultural”
gap between Northern Europe Customers and Southern Europe ones in fully
understanding the potential and the benefits of the technology.
Nevertheless, the experience gathered during the project field trials shows that it is
possible to dramatically reduce H2 FC PEM service costs thanks to technology
improvements, adequate service process design and remote system monitoring,
even if this saving is someway counterbalanced from an increased expenditure in
H2 bottles storage to avoid replacement of them in this longer time.
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Appendix A: Customer Survey Report example

Customer Site Survey Report Template
Customer Name:

<name of customer>

Customer Segment:

Public / Government
Large Enterprise
Small Medium Enterprise
Swimming Pool / Gym
Private House
Other (specify) _________________________

Customer Address:

<Customer’s site street>
<Customer’s site ZIP>
<Customer’s site town>

Customer’s contact:

<Title> <Surname> <Name>
<Mobile Phone Number>
<email address>

Technician name:

<Title> <Surname> <Name>
<Mobile Phone Number>
<email address>

Survey date:
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Quick Sketch
Please highlight the positions of above elements into the Customer’s building,
including main electric panel
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